Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1. (currently amended) An in-circuit emulation system, comprising: 

a microcontrolle r, wherein said microcontroller sends I/O read data to a 
virtual microcontroller, and wherein said I/O read data is followed by a conditional 
jump instruction : 

a virtual microcontroller coupled to and e xecut i ng instruct i ons i n l ock st e p 
with the microcontroller by e x e cut i ng the sam e i nstructions using th e sam e 
c l ock i ng s i gnals, and wh e r ei n th e m i crocontroll e r s e nds I/O r e ad data to th e 
v i rtua l — m i crocontro lle r , wherein said virtual microcontroller toe — virtual 
m i crocontro lle r hav i ng has means for detecting aft said I/O read data instruction 
fo l low e d by a cond i tiona l jump i nstruct i on , and further has means f or computing a 
speculative conditional jump address before a condition for said conditional jump 
instruction is satisfied pr i or to after receipt of said cond i t i ona l jump i nstruct i on 
said I/O read data from th e m i crocontroll e r to r e ma i n i n l ockst e p e x e cution with 
said m i crocontro lle r ; and 

the virtual microcontroller further having means for determining after 
receipt of the I/O read data from the microcontroller whether to proceed with 



CYPR-CD01207M 

US App. No.: 10/002,217 



2 



Art Unit: 2123 
Examiner: Proctor, Jason Scott 



instruction execution at a next consecutive address or at the speculative 
conditional jump address , wherein said virtual microcontroller executes 
instructions at said next consecutive address or at said speculative conditional 
jump address based on said means for determining, using the same clocking 
signal, such that said microcontroller and said virtual microcontroller remain in 
lockstep. 

2. (original) The apparatus according to claim 1, wherein the conditional 
jump address is computed while the I/O read data are sent from the 
microcontroller to the virtual microcontroller. 

3. (original) The apparatus according to claim 1, wherein the microcontroller 
sets a zero flag if an I/O read test condition is met. 

4. (original) The apparatus according to claim 3, wherein the jump condition 
is met if the zero flag is set. 

5. . (original) The apparatus according to claim 1, wherein the virtual 
microcontroller is implemented in a Field Programmable Gate Array. 

6. (currently amended) In an i n c i rcu i t e mu l ation syst e m hav i ng a 
microcontro lle r — coup le d — te — afid — op e rating — m — l ock st e p — with — a — v i rtual 



CYPR-CD01207M 3 Art Unit: 2123 

US App. No.: 10/002,217 Examiner: Proctor, Jason Scott 



microcontro l l e r, a A method of handling conditional jumps in the a virtual 
microcontroller operating in lock-step with a microcontroller , comprising: 

detecting an I/O read data instruction fo ll ow e d i mm e d i at el y by a 
cond i t i ona l jump instruct i on sent by said microcontroller wherein said I/O read 
data is followed immediately by a conditional jump instruction ; 

after receipt of said I/O read data, computing a speculative conditional 
jump address before a condition for said conditional jump instruction is satisfied, 
prior to r e c ei pt of sa i d cond i t i ona l jump i nstruction from th e m i crocontroller to 
r e main in lockst e p e x e cut i on with said microcontro lle r ; and 

d e t e rm i n i ng after receipt of the I/O read data from the microcontroller 
determining whether a conditional jump condition is met ; and 

executing instruction based on said determination, such that said virtual 
microcontroller remains in lock-step execution with said microcontroller . 

7. (currently amended) The i n circuit e mulation syst e m method according to 
claim 6, further compris i ng wherein said executing comprises execution of [fall 
next consecutive instruction in the event said conditional jump condition is not 
met. 

8. (currently amended) The i n circuit emu l at i on syst e m method according to 
claim 6, furth e r compr i s i ng wherein said executing comprises execution of an 
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instruction at the speculative conditional jump address in the event the 
conditional jump condition is met. 

9. (currently amended) The i n circu i t emu l at i on system method according to 
claim 6, wherein the conditional jump address is computed while the I/O read 
data are sent from the microcontroller to the virtual microcontroller. 

10. (currently amended) The i n circu i t e mu l at i on syst e m method according to 
claim 6, wherein the microcontroller sets a zero flag if an I/O read test condition 
is met. 

1 1 . (currently amended) The i n circuit e mu l at i on syst e m method according to 
claim 10, wherein the jump condition is met if the zero flag is set. 

12. (currently amended) The i n - circu i t e mulat i on syst e m method according to 
claim 6, wherein the virtual microcontroller is implemented in a Field 
Programmable Gate Array. 

13. (currently amended) The i n circuit e mu l at i on syst e m method according to 
claim 6, wherein instructions are stored in an electronic storage medium for 
execution as program steps on a programmed processor forming a part of the 
virtual microcontroller. 
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14. (currently amended) I n an in c i rcu i t e mu l at i on syst e m hav i ng a d e v i c e 
und e r test coup le d to and op e rating i n l ock st e p w i th a v i rtua l proc e ssor, a A 
method of handling conditional jumps in the a_virtual processor operating in lock- 
step with a device under test , comprising: 

detecting an I/O read data instruct i on follow e d i mm e d i at e ly by a 
cond i tional j ump i nstruct i on sent by said device under test, wherein said I/O read 
data is followed immediately by a conditional jump instruction ; 

after receipt of said I/O read data, computing a speculative conditional 
jump address before a condition for said conditional jump instruction is satisfied, 
pr i or to rocoipt of said cond i t i onal jump instruct i on from th e v i rtual proc e ssor to 
r e ma i n in l ockst e p e x e cut i on w i th said d e vic e und e r t e st ; an4 

determining after receipt of the I/O read data from the device under test A 
determining whether to proc ee d w i th instruct i on e x e cution at a n e xt cons e cutiv e 
address or at th e conditiona l jump addr e ss a conditional jump condition is met; 
and 

executing instruction based on said determination, such that said virtual 
processor remains in lock-step execution with said device under test . 

15. (currently amended) The in circu i t e mulation syst e m method according to 
claim 14, further compr i sing wherein said executing comprises execution of [fall 
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next consecutive instruction in the event said conditional jump condition is not 
met. 

16. (currently amended) The i n c i rcuit e mu l at i on syst e m method according to 
claim 14, furth e r compr i sing wherein said executing comprises execution of an 
instruction at the speculative conditional jump address in the event the 
conditional jump condition is met. 

17. (currently amended) The i n circu i t e mulation syst e m method according to 
claim 14, wherein the conditional jump address is computed while the I/O read 
data are sent from the device under test to the virtual processor. 

18. (currently amended) The i n circuit e mulation system method according to 
claim 14, wherein the device under test sets a zero flag if an I/O read test 
condition is met. 

19. (currently amended) The i n - circu i t e mu l at i on system method according to 
claim 18, wherein the jump condition is met if the zero flag is set. 

20. (currently amended) The in circu i t e mulat i on syst e m method according to 
claim 14, wherein the virtual processor is implemented in a Field Programmable 
Gate Array. 
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